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VWUXFWXUHRINQRZOHGJHDUFKLWHFWXUHIRUQHZWHFKQRORJLFDOWDOHQWPXVWEHPDVWHUHG6RLWLVXUJHQWWRFRQVWUXFW
WKH NQRZOHGJH DUFKLWHFWXUH IRU QHZ WHFKQRORJLFDO WDOHQW 7KH NQRZOHGJH DUFKLWHFWXUH FRQVWUXFWLRQ RI QHZ
WHFKQRORJLFDOWDOHQWLVWKHVDPHDVSDUWLWLRQLQJYDULRXVNQRZOHGJHHOHPHQWVVFLHQWLILFDOO\LQWHFKQRORJ\UHDOP
DQG FRQVWLWXWLQJ D RUJDQLF PDFURFRVP DFFRUGLQJ WR D FHUWDLQ KLHUDUFK\ VWUXFWXUH XVLQJ YDULRXV NQRZOHGJH
HOHPHQWV5HDVRQDEOH NQRZOHGJH DUFKLWHFWXUH LV QRW RQO\ WKH REMHFWLYH UHTXLUHPHQW RI VWXG\LQJ WHFKQRORJ\
WKHRU\ V\VWHP EXW DOVR WKH QHFHVVDU\ GHPDQG RI UHIRUPLQJ FROOHJH HGXFDWLRQ DQG LPSURYLQJ WHFKQRORJ\
LQQRYDWLRQDELOLW\>@
.QRZOHGJHDUFKLWHFWXUHFRQVWUXFWLQJPHWKRG
7KH JHQHUDO FRQVLGHUDWLRQ RI XQGHUVWDQGLQJ EXVLQHVV LV IROORZLQJ WKH ZD\ RI NQRZLQJ WKH ZKROH WKLQJ
ILUVWO\WKHQJRLQJGHHSLQWRLWVLQWHULRU$QDO\]LQJWHFKQLFDODFWLYLW\V\VWHPLVIROORZLQJWKHVDPHZD\)LUVWO\
WHFKQLFDO DFWLYLW\ V\VWHP VKRXOG EH DQDO\]HG ILUVWO\ DQG WKH JHQHUDO JUDVS RI WKH ZKROH V\VWHP VKRXOG EH
XQGHUVWRRG6HFRQGO\ WHFKQLFDODFWLYLW\VKRXOGEHGHFRPSRVHGDFFRUGLQJ WRDFWLYLW\HVVHQWLDOVDQGIXQFWLRQ
KLHUDUFK\7KHV\VWHPGHWDLOVDQGSURILOHVKRXOGEHJUDVSHG LQWKLVVWHS7KLUGO\FLUFXPIXVLQJ WKH WHFKQLFDO
DFWLYLW\ WKHPH DFWLYLW\ SKDVHV DQG WKH UHODWLRQVKLS RI YDULRXV DFWLYLW\ OD\HU WKLQJV VKRXOG EH FODULILHG E\























WKH GHYHORSPHQW RI WHFKQRORJ\ WKH HQKDQFHPHQW RI PLOLWDU\ QDWLRQDO GHIHQFH DQG HFRQRP\ VWUHQJWK WKH
HYROYHPHQWRIQDWLRQDOLQWHUHVWVWKHSURORQJDWLRQRIWHFKQLFDODFWLYLW\WKHWUDQVIRUPDWLRQRIWHFKQRORJ\$VD
UHVXOW QHZ UHTXLUHPHQWV DUH DOVR SURSRVHG WR WHFKQRORJLFDO WDOHQW DELOLWLHV 6R VWXG\LQJ WHFKQLFDO DFWLYLW\
V\VWHPPXVWOD\LPSRUWDQFHWRHQYLURQPHQWLQYHVWLJDWLRQ
)XQFWLRQ 7KH IXQFWLRQ RI WHFKQLFDO DFWLYLW\ V\VWHP LV WR IRUP UHDOLVWLF WHFKQRORJ\ DELOLW\ WKURXJK WKH
FRPELQDWLRQ RI VFDWWHUHG DQG LVRODWHG UHVRXUFHV 7KH DELOLW\ UHTXLUHPHQWV RI WHFKQLFDO DFWLYLW\ WR QHZ
WHFKQRORJLFDO WDOHQW LVHYROYHGZLWKWKHGHYHORSPHQWRIQDWLRQDOHFRQRP\DQGPLOLWDU\WHFKQRORJ\VWUHQJWK
6R WKHFRQWHQWVPRGHREMHFWRI WHFKQLFDO DFWLYLW\DUHDOVRFKDQJHGZLWKDELOLW\ UHTXLUHPHQWV$W WKHRWKHU
KDQG WHFKQRORJ\ IXQFWLRQ LV HQKDQFHG E\ WKH H[SDQGLQJ H[WHQWV DQG WUDQVIRUPLQJ DFWLYLW\ PRGH UHVXOW LQ
HQKDQFHGWHFKQRORJ\DELOLWLHV
&RPSRVLWLRQ7KHFRPSRVLWLRQRIWHFKQLFDODFWLYLW\V\VWHPLQFOXGHVWKHIROORZLQJEDVLFHOHPHQWVWKHVHDUH




XVH RI PDWWHU HOHPHQW PXVW EH HPSKDVL]HG ,QIRUPDWLRQ HOHPHQW PDLQO\ LQFOXGHV LQIRUPDWLRQ VRXUFHV DQG
LQIRUPDWLRQ DFWLYLW\ 7HFKQLFDO DFWLYLW\ LQFOXGHV DOO RI DFWLYLWLHV FRUUHODWHG ZLWK LQIRUPDWLRQ VXFK DV
WHFKQRORJ\ LQIRUPDWLRQ FROOHFWLQJ WUDQVPLWWLQJ SURFHVVLQJ VWRUDJH DQG V\VWHP H[SORLWLQJ WHFKQRORJ\
UHQHZDO RSHUDWLRQPDLQWHQDQFHPDQDJHPHQW GHFLVLRQPDNLQJ 7DVN HOHPHQW LV D NLQGV RI VSHFLDO HOHPHQW
FRQJOXWLQDWLQJ DOO RI WKH RWKHU HOHPHQWV $OO RI WHFKQLFDO DFWLYLWLHV DUH GHSOR\HG LQ WDVNV DQG WKH UDWLRQDO
GLVWULEXWLRQ DQG XVHRIPDQSRZHUPDWWHU DQG LQIRUPDWLRQ FDQRQO\EH DFKLHYHG DIWHU FODULI\LQJ WDVNV7KH
V\VWHPRSHUDWLRQHIILFLHQF\LVDOVRHPERGLHGLQWKHSURFHVVRIIXOILOOLQJWDVNV
6WUXFWXUH7KHVWUXFWXUHRIWHFKQRORJ\V\VWHPLVWKHFRPELQDWLRQIRUPDWRIPDQSRZHUPDWWHULQIRUPDWLRQ
DQG WDVN HOHPHQW ,Q RUGHU WR VDWLVI\ WHFKQLFDO DFWLYLW\ GHPDQGV WKH RSWLPDO FRPELQDWLRQ RI WKHVH IRXU
HOHPHQWVPXVWEHDFKLHYHG WKURXJKGHSOR\LQJUHVRXUFHVV\VWHPRSWLFDOO\DQG WKHUHTXLUHGIXQFWLRQPXVWEH
UHDOL]HG 7KH DFWLYLW\ VXEMHFW PXVW KDV UDWLRQDO NQRZOHGJH VWUXFWXUH ZHOOLQIRUPHG VSHFLDOW\ EDVLV
RXWVWDQGLQJVFLHQWLILFFRPSHWHQFHDQGH[FHOOHQWLQIRUPDWLRQVNLOO
2SHUDWLRQ 7HFKQRORJ\ V\VWHP FDQ EH WUHDWHG DV D WHFKQRORJLFDO UHVRXUFHV SURFHVVLQJ V\VWHP LQ ZKLFK






7HFKQLFDO DFWLYLW\ LQFOXGHV VL[ HOHPHQWV WKDW LV WR VD\ VXEMHFW REMHFW LQWHQWLRQ FRQWHQW PHWKRG DQG
FRQGLWLRQ
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6XEMHFW7KHVXEMHFWRIWHFKQLFDODFWLYLW\UHIHUVWRYDULRXVW\SHVRISHUVRQQHODQGRUJDQL]DWLRQFRQGXFWLQJ
WHFKQLFDO DFWLYLW\5HVRXUFHV FRPELQDWLRQ DQGRSWLPL]HGHSOR\PHQW LQIRUPDWLRQ FROOHFWLRQ DQGSURFHVVLQJ
WDVNVSODQQLQJDQGDUUDQJHPHQWDUHDOOGHSHQGRQWKHGRPLQDQWUROHRIDFWLYLW\VXEMHFWLQWKHZKROHSURFHVVRI
WHFKQLFDODFWLYLW\7KH VXEMHFW LQLWLDWLYHDFWLRQPXVWEH LQVSLUHG LQ WKHSURFHVVRIDFWLYLW\SODQQLQJDFWLYLW\













VXSSRUW IRU WHFKQRORJ\ EXVLQHVV VXFK DV HTXLSPHQW FRQVWUXFWLRQ IRXQGV PDQDJHPHQW VXSSRUW SHUVRQQHO





WHFKQRORJ\EHQHILW7KHH[WHUQDO UHTXLUHPHQWV IRUYDULRXV WHFKQLFDODFWLYLW\FRQWHQWVPXVWEHFRQVLGHUHG LQ
RUGHUWRDFKLHYLQJWKHKDUPRQ\EHWZHHQDFWLYLW\PHWKRGDQGFRQWHQWV$FWLYLW\PHWKRGLVHVWDEOLVKHGRQWKH






FUHDWHG DFFRUGLQJ WR VXEMHFW PLQG ,Q RUGHU WR LPSURYH WHFKQRORJ\ EHQHILW WKH LPSURYHPHQW RI EDVLF
FRQGLWLRQVPXVWEH HPSKDVL]HG LQFOXGLQJ WKH HIIHFWLYH WUDQVIRUPDWLRQ IURP WHFKQRORJ\ WR DFKLHYHPHQW WKH








7HFKQRORJ\ PDQDJHPHQW ,W LV WKH VRFDOOHG RUJDQL]LQJ DQG KDUPRQL]LQJ DFWLYLW\ RI WHFKQRORJ\
PDQDJHPHQW IXQFWLRQ RUJDQL]DWLRQV WR WKH LQQHU HVVHQWLDOV RI WHFKQRORJ\ ZRUN V\VWHP VXFK DV SHUVRQQHO
ILQDQFH PDWHULDO LQIRUPDWLRQ WLPH VSDFH HWF 7HFKQRORJ\ PDQDJHPHQW IXQFWLRQ LQFOXGHV IRUHFDVWLQJ
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GHFLVLRQ SODQQLQJ RUJDQL]LQJ KDUPRQL]LQJ LQVSHFWLQJ IHHGEDFN HWF LQZKLFKRUJDQL]LQJ LV WKH FRUH DQG
KDUPRQL]LQJLVWKHHVVHQFH
%XVLQHVVOLNH WHFKQLFDODFWLYLW\ ,W LVD VHULDORIDFWXDOZRUNRI WHFKQRORJ\VXSSRUWRUJDQL]DWLRQ WRUHDOL]H
WHFKQRORJ\WDVNVDQGLWHPSKDVL]HWKHFDUU\LQJRXWSURFHVVRIGHFLVLRQ
7HFKQLFDO DFWLYLW\ ,W LV WKH VRFDOOHG DQDO\VLV GHVFULSWLRQ HYDOXDWLRQ DQG RSWLPL]DWLRQ DFWLYLW\ LQ WKH
SURFHVVRIWHFKQRORJ\SODQQLQJDUJXLQJPDQXIDFWXULQJSURGXFLQJSXUFKDVLQJLQFRUSRUDWLQJVXSSRUWLQJHWF
,WSURYLGHVWHFKQRORJ\VXSSRUWWRRWKHUDFWLYLWLHV
&ODVVLILHGDVDERYHPHQWLRQHGPHWKRGHDFK OHYHOKDV LWVRZQFOHDU IXQFWLRQDQGSURYLGHVVHUYLFH WR WKH
KLJKHUOHYHOLQZKLFKJHQHUDOVHUYLFHGHWDLOVDUHVKLHOGHG>@
7HFKQLFDOWKHPHDQDO\VLV
7HFKQLFDODFWLYLW\ LVFRPSRVHGRIYDULRXVNLQGVRIDFWLYLWLHV2QO\JUDVS WKH WKHPHRI WHFKQLFDODFWLYLW\






LQFOXGH WHFKQRORJ\ PDWHULDOV FROOHFWLQJ DQG HTXLSSLQJ DFWLYLW\ :LWK WKH GHYHORSPHQW RI VRFLDO DFWLYLWLHV
WHFKQRORJLFDOFROOHFWLQJDFWLYLW\LVFODVVLILHGDVSODQQLQJUHVHDUFKDQGGHYHORSLQJVXSSO\LQJHWF$WWKHVDPH
WLPH ZLWK WKH LQFUHDVH RI WHFKQRORJ\ GHSRVLWLRQ DQG PDQDJHPHQW VXSSO\LQJ DFWLYLW\ HYROYHV DV DFWLYLWLHV
LQFOXGLQJVXSSO\LQJDQGGHSRVLWLQJDFWLYLWLHV
,Q RUGHU WR VXSSRUW WHFKQRORJ\ DFWLYLWLHV WHFKQRORJLFDO PDWHULDOV QHHG EH SURYLGHG LQ WKH SURFHVV RI
WHFKQRORJ\ DFWLYLWLHV 7HFKQRORJ\ HTXLSPHQWV QHHG PDLQWHQDQFH VR PDLQWHQDQFH DQG VXSSO\LQJ DFWLYLWLHV
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
)LJ0DFURPRGHORIQHZWHFKQLFDOWDOHQWNQRZOHGJHDUFKLWHFWXUH
7KHSURSRVHGPDFURPRGHO RI QHZ WHFKQLFDO WDOHQW NQRZOHGJH DUFKLWHFWXUH LV WKHREMHFWLYH UHIOHFWLRQRI
WHFKQRORJLFDOUHDOPDVZHOOWHFKQLFDODFWLYLW\V\VWHP,WPDLQO\LQFOXGHVWKHIROORZLQJFRQWHQWV
7HFKQLFDODFWLYLW\UHVRXUFHVNQRZOHGJH7KLVWRSLFPDLQO\VWXGLHVWKHW\SHVDQGFKDUDFWHULVWLFVRIWHFKQLFDO




WHFKQLFDO DFWLYLW\ RUJDQL]DWLRQ V\VWHP WKH EDVLF FRQVWLWXWLQJ PRGH WKH EDVLF IXQFWLRQ FODVVLILFDWLRQ DQG






7HFKQLFDO DFWLYLW\ FULWHULRQ NQRZOHGJH 7KLV WRSLF PDLQO\ VWXGLHV WKH FULWHULRQ PHWKRG DQG IRUP RI
WHFKQLFDODFWLYLW\ LQFOXGLQJ WKHXVLQJ WLPHDQGFLUFXPVWDQFHHVWDEOLVKLQJPHWKRGDQGFRQWHQWVRI WHFKQLFDO
DFWLYLW\UXOHODZE\HODZVWDQGDUGKDQGERRNHWF7KHDLPRIWKLVWRSLFLVWRGLVFORVHWKHFULWHULRQPRGHDQG
PHWKRGVRIWHFKQLFDODFWLYLW\
7HFKQLFDO DFWLYLW\ UHTXLUHPHQW NQRZOHGJH 7KLV WRSLF PDLQO\ VWXGLHV WHFKQLFDO UHTXLUHPHQWV RI VRFLDO
FRQVWUXFWLRQ LQFOXGLQJ WKH VRFLDO PHGLXPWHUP DQG ORQJWHUP GHYHORSLQJ VWUDWDJHP UHTXLUHPHQWV
WHFKQRORJLFDO V\VWHPFRQVWUXFWLQJ UHTXLUHPHQWV HWF WKHDLPRI WKLV WRSLF LV WRGLVFORVH WKHGUDZLQJ ODZRI
VRFLDOFRQVWUXFWLRQIRUWHFKQLFDODFWLYLW\
7HFKQLFDO FRQVWUXFWLRQ NQRZOHGJH 7KLV WRSLF PDLQO\ VWXGLHV WKH EDVLF ODZ RI WHFKQLFDO GHYHORSLQJ LQ
WHFKQRORJLFDO VWXG\ SURGXFLQJ DQG SXUFKDVLQJ SKDVHV LQFOXGLQJ WKH VWUDWHJLF NQRZOHGJH RI WHFKQRORJLFDO
GHYHORSPHQW WHFKQLFDO PHFKDQLVP NQRZOHGJH WHFKQLFDO GHYHORSLQJ SODQQLQJ NQRZOHGJH WHFKQLFDO SUH
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GHSOR\LQJVXSSRUWWHFKQLFDOPDLQWHQDQFHWHFKQLFDOFRPPDQGWHFKQLFDOWUDLQLQJHWF7KHDLPRIWKLVWRSLFLV
WRGLVFORVHWKHSODQQLQJFRQVWUXFWLQJDQGXVLQJODZRIWHFKQLFDOIRUFHV
7HFKQLFDO HQYLURQPHQW NQRZOHGJH 7KLV WRSLF PDLQO\ VWXGLHV WKH VWDWXV RI WHFKQLFDO DFWLYLW\ LQ VRFLDO





7HFKQLFDO FRPPDQG NQRZOHGJH 7KLV WRSLF PDLQO\ VWXGLHV WHFKQLFDO VXSSRUW FRPPDQG DQG WHFKQLFDO
H[SHULPHQWFRPPDQGNQRZOHGJH7KHDLPRIWKLVWRSLFLVWRGLVFORVHWKHFRPPDQGODZRIWHFKQLFDODFWLYLW\
7HFKQLFDO PDQDJHPHQW NQRZOHGJH 7KLV WRSLF PDLQO\ VWXGLHV WKH EDVLF ODZ RI WHFKQLFDO PDQDJHPHQW




WHFKQLFDO DFWLYLWLHV LQFOXGLQJ WHFKQRORJ\ RUJDQL]DWLRQ EXVLQHVVOLNH DFWLYLW\ WHFKQLFDO VXSSRUW RUJDQL]DWLRQ
EXVLQHVVOLNHDFWLYLW\DQGWHFKQLFDOSHUVRQQHOEXVLQHVVOLNHDFWLYLW\HWF7KHDLPRIWKLVWRSLFLVWRGLVFORVHWKH
EDVLFODZRIWHFKQLFDOEXVLQHVVOLNHDFWLYLWLHV
7HFKQLFDO DFWLYLW\ NQRZOHGJH 7KLV WRSLF LV PDLQO\ VWXGLHV WKH DQDO\VLV GHVFULSWLRQ HYDOXDWLRQ DQG









WKH FRPSUHKHQVLYH DQDO\VLV RI WHFKQLFDO DFWLYLW\ WKHPH DQG DFWLYLW\ HVVHQWLDOV DV LOOXVWUDWHG LQ )LJ IURP
ZKLFK WKH UHODWHG NQRZOHGJH FRQWHQWV RI WHFKQLFDO DFWLYLW\ VXEMHFW REMHFW LQWHQWLRQ FRQWHQWV PHWKRG DQG
FRQGLWLRQVFDQEHDFKLHYHG













IURP DFWLYLW\ WR NQRZOHGJH WKHQ IURP NQRZOHGJH WR DFWLYLW\ 7KH PHWKRGV DQG VWHSV RI FRQVWUXFWLQJ
NQRZOHGJH DUFKLWHFWXUH RI QHZ WHFKQRORJLFDO WDOHQW DUH SURSRVHG LQ DFFRUGDQFH ZLWK JHQHUDO DSSURDFK LQ
WKRXJKWVDIWHUJLYLQJVRPHSURFHGXUHVIRUHVWDEOLVKLQJQHZWHFKQRORJLFDOWDOHQWNQRZOHGJHDUFKLWHFWXUH7KH
UHDOPRIQHZWHFKQRORJLFDO WDOHQWLVDQDO\]HGIURPWKHDQJOHRIWHFKQLFDODFWLYLW\V\VWHPDFWLYLW\HOHPHQWV
DFWLYLW\ OHYHO DQG PDLQ DFWLYLW\ FRXUVH UHVSHFWLYHO\ EDVHG RQ ZKLFK WKH IUDPH PRGHO RI NQRZOHGJH
DUFKLWHFWXUHIRU WHFKQRORJLFDO WDOHQW LVHVWDEOLVKHGIURPWKHYLHZRIPDFURDQG WKHPLFUR OHYHO UHVSHFWLYHO\
ZKLFKSURYLGHVWKHRUHWLFDOEDVLVIRUFXOWLYDWLQJQHZWHFKQRORJLFDOWDOHQWLQQHZHUD
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